Abstract-The Dual Hesitant Fuzzy Sets (DHFSs) is a useful tool to deal with vagueness and ambiguity in the multiple attribute decision making (MADM) problems. The distance and similarity measures analysis are important research topics. In this paper, we propose some new distance measures for dual hesitant fuzzy sets, study the properties of the measurs. In the end, we develop an approach for multicriteria decision making under dual hesitant fuzzy environment, and illustrate an example to show the behavior of the proposed distance measures.
INTRODUCTION
Zhu and Xu [1] introduced the definition of dual hesitant fuzzy set, which is a new extension of fuzzy sets (FSs) [2] . Zhu and Xu [1] 's DHFSs used the membership hesitancy function and the non-membership hesitancy function to support a more exemplary and flexible access to assign values for each element in the domain. DHFS can be regarded as a more comprehensive set, which supports a more flexible approach when the decision makers provide their judgments. The existing sets, including FSs [2] , IFSs [3] and HFSs [4] can be regarded as special cases of DHFSs. Distance measures of FSs are an important research topic in the FS theory, which has received much attention from researchers [6] [7] [8] [9] . Among them, the most widely used distance measures [10] [11] [12] are the Hamming distance, Euclidean distance, and Hausdorff metric. Later on, the distance measures about other extensions of fuzzy sets have also been developed. Later on, the distance measures about other extensions of fuzzy sets have also been developed [13-18,] . The aforementioned measures, however, cannot be used to deal with the distance measures of dual hesitant fuzzy information. However, little has been done about this issue. Thus it is very necessary to develop some theories about dual hesitant fuzzy sets. To do this, the remainder of the paper is organized as follows. Section 2 presents some basic concepts related to IFSs, HFSs and DHFSs. Section 3 aims to present the axioms for distance measures, gives some new distance measures for DHFSs. In Section 4, proposes an approach to multi-criteria decision making. Section 5 gives some conclusions.
II. PRELIMINARIES
In intuitionistic fuzzy environments, the most widely used distance measures for two IFSs A and B on 12 { , , , } n X x x x  K are the following [13] : the normalized Hamming distance:
the normalized Euclidean distance:
the Hausdorff metric:
A hesitant fuzzy set, allowing the membership of an element to be a set of several possible values, is very useful to express people's hesitancy in daily life. Xu and Xia [17] proposed a variety of distance measures for hesitant fuzzy sets. 
International Conference on Mechatronics, Electronic, Industrial and Control Engineering (MEIC 2015) [14] [15] [16] [17] [18] , but there is little research on DHFSs. Consequently, it is very necessary to develop some distance and similarity measures under dual hesitant fuzzy environment. We first address this issue by putting forward the axioms for distance and similarity measures.
Definition 1 [1] . Let X be a fixed set, then a dual hesitant fuzzy set (DHFS) D on X is described as:
in which () hx and () gx are two sets of some values in [0, 1], denoting the possible membership degrees and non-membership degrees of the element xX Î to the set D respectively, with the conditions:
Definition 2. Let A and B be two DHFSs 2) ( , ) 1 ; 
To operate correctly, we should extend the shorter one until both of them have the same length when we compare them. The same situation can also be found in many existing Refs [17, 19, 20] . We develop a generalized hybrid dual hesitant weighted distance combining the generalized dual hesitant weighted distance and the generalized dual hesitant weighted Hausdorff distance as:
where   (5) We find that the generalized dual hybrid hesitant weighted distance are one fundamental distance measure, based on which all of the other developed distance measures can be obtained under some special conditions. Furth more, Motivated by the ordered weighted idea [17, [21] [22] [23] , we defined a generalized dual hesitant ordered weighted distance measure: 
Another important issue is the determination of the weight vectors associated with the ordered weighted distance measures. Inspired by Xu and Xia [17, 18] , below we give three ways to determine the weight vectors. 
n from which we get w w
We find that the weight vector derived from (7) is a monotonic decreasing sequence, the weight vector derived from (6) is a monotonic increasing sequence, and the weight vector derived from (9) combine the above two cases, i.e., the closer the value ( ) Table 1 ). Among the considered attributes, 12 G and G are the cost attributes,
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G and G are the benefit attributes. We transform the attribute values of cost type into the attribute values of benefit type, then Tables   1 ) To obtain the ranking of the alternatives, we improve the method of Xu [22] and Wang [25] (see Table 2 ). We now present a figure to clearly demonstrate how the score values vary as the parameter λ increases and the aggregation arguments are kept fixed (see Fig .1.) . Figure 1 . Variation of the score valuse with respect to the parameter λ.
V. CONCLUSION
In this paper, we have given a further study about the distance measures for DHFSs. Based on ideas of the wellknown Hamming distance, the Euclidean distance, the Hausdorff metric and their generalizations, we have developed some new dual hesitant distance measures, and discussed their properties and relations as their parameters change. We have also given the ordered weighted distance measures for DHFSs. An approach for multi-criteria decision making has been developed based on the proposed distance measures under dual hesitant fuzzy environments.
